Ergo / April 2013 / Technology centre ASCR commercially viable results. While the scenario for transforming the mentioned fi nancial support into operational R&D centres continues to be updated with more details, voices are heard that point to questions regarding the ability to use the new infrastructures effi ciently in individual cases. In order for the supported projects to yield expected results, it is necessary to attract a suffi cient number of qualifi ed workers who would be capable of utilizing the capacities of R&D centres and of top technologies for the benefi t of excellent research.
Availability of top infrastructure forms an important prerequisite of internationally competitive research and development (R&D) and contributes to its attractiveness to the application sector (Autio et al. 2004 ). Research infrastructures represent one of the main topics of member-state collaboration in building the European Research Area (EC 2010) and they are an important factor infl uencing worker mobility (OECD 2008) . The signifi cant investment costs associated with the creation and operation of the infrastructures represent the main barrier to their development. In this regard, the Czech Republic has not yet achieved the standard of the most developed countries despite being capable of expanding the horizons of knowledge in a number of fi elds through valuable R&D results. One of the possibilities for supporting the development of R&D infrastructures is offered by the current operational programmes. However, success of new centres also depends on them being staffed by top research teams. Are the Czech Republic and its regions capable of making full use of the opportunity offered, do they have suffi cient human resources to staff and fi nance the created positions, and will regional economies benefi t from the presence of R&D centres? The fi rst step inevitably determines the others. A detailed look at the development of employment rates in R&D shows that there are insuffi cient human resources for staffi ng the capacities of emerging centres in certain regions which poses a threat of partially weakening the development impulse due to formal transfers of existing researchers from one institution to another. The indicated
Introduction
The article presents a synthesis of previously prepared studies (Marek et Unfortunately, data regarding the newly emerging centres are not available to an extent that would make possible to provide a fully correct picture of the current situation and a better estimate of future development. Our conclusions will thus be for orientation purposes only and need to be interpreted as such. In view of the short history of the majority of projects (the majority of R&D centres is not in full operation yet), standard monitoring indicators cannot be used. Instead, we need to rely on indicative operational budgets of the centres, on project descriptions, on annual reports from support recipients, etc. Even before that, attention is given to the main forms of support for the development of R&D centres in the Czech Republic (operational programmes) and to the main characteristics of evaluated projects.
Support from the EU Structural Funds and evaluated projects Operational Programme Research and Development for Innovation
The OP RDI as a whole strives to improve the R&D&I potential, which facilitates the growth of competitiveness of the economy and creates highly qualifi ed jobs (MEYS 2008). Overall fi nancial allocation for the OP RDI amounts to EUR 2.4 billion, of which 85% is a contribution from the European Regional Development Fund. The remaining 15% is co-fi nanced from the national budget. The pillars of the OP RDI are formed by two priority axes that support the development of Centres of excellence and regional R&D centres. Considerable fi nancial resources have been allocated to research infrastructures within the priority axes 1 and 2, in sum EUR 1.6 billion. This amount has been split into 48 supported projects. The initial funding of centre activities (start-up grant) was judged to be a vital part of support for both priority axes. An emphasis on results is expressed using socalled performance contracts, which represent a set of agreed on conditions of project realization and were concluded with each centre individually.
Priority axis 1 focuses on establishing so-called centres of excellence, i.e. a limited number of top R&D infrastructures of supranational importance. The reason for supporting large R&D infrastructures is the considerable fragmentation of Czech research, which decreases its effi ciency, and the insuffi cient quality of available equipment.
Emphasis is placed on the European dimension and on improving international collaboration (linking to the ESFRI Roadmap). The location of the centres of excellence should be based on existing quality, which is present especially in regions with signifi cant concentration of research capacities. Priority axis 2 supports the development of regional R&D centres with strong ties to local branches of industry.
Research orientation of these centres should refl ect direct demand of the application sector and thus improve the collaborative effi ciency of both sectors as well as the innovation process.
With regard to fi nancial sustainability of the newly established capacities after the end of the OP RDI, targets were formulated in a way that should prevent the fragmentation of resources into small, disconnected projects. The OP RDI points to documents approved by the Czech government and expects that almost all growth of public R&D expenditures will be heading to approved projects. For this reason, the document signalizes that the majority of resources will have to be allocated to modernizing and expanding existing capacities.
When it comes to building new capacities, it will be necessary to consider the sustainability of existing R&D capacities in the given region.
Operational Programme Prague -Competitiveness
The territory of the capital is the only Czech region that cannot use the support from the target Convergence, which is why a specifi c 
Jobs created
2 in new R&D centres will not, of course, be all entirely new. Some of them will be created by transferring workers from existing research organizations. In view of the fact that the aim of the centres is to strengthen the domestic R&D sector not only through the physical infrastructure but also through new teams and capacities, we only consider -to make things simpler -the variant that all the created jobs will be additional to the current employment in the R&D sector.
Thus we consider the extreme scenario which, however, very simply illustrates potential risks.
The creation of new jobs in the centres will take place within the fi rst six years (2010) (2011) (2012) (2013) (2014) (2015) . In 2018 it can be expected to reach a state when the capacities will be almost full and the new centres will be employing 5167 persons. The overall number of new jobs will be slightly higher (5 233) we consider the weak mobility along with the assumption that the new centre capacities will be fi lled by really new workers, it would be evident that there has to be further growth in employment in the government and university sectors. A rather moderate pace of fi lling new capacities is expected for the next four-year period, so it should be possible to fully saturate it with the current trend of growth.
Fields of science
Based on data from the R&D&I Information System, projects can be assigned fi elds of science defi ned by the Frascati manual and used by the CSO for its statistics of R&D employment. It is, however, very important to keep in mind that projects, and centres of excellence in particular, are often multidisciplinary.
The most signifi cant growth in R&D employment during the evaluated period occurred in technical sciences. The growth of employment in natural sciences is signifi cantly slower, yet it is the natural sciences Table 2 : Human resources in R&D in contrast with the needs of the emerging centres -sector view Table 3 : Human resources in R&D in contrast with the needs of the emerging centres -fi elds of science
The data show the signifi cant strengthening of the position of the South Moravia. There will be 1 556 R&D employees working in centres right in Brno (i.e. 29% of indicated new jobs). This will signifi cantly strengthen the position of a region that "only" contributes 16% to overall R&D employment. In addition to the South Moravia, other regions will strengthen their position as well: Plzeň, Liberec, Olomouc, and MoraviaSilesia. The hitherto very strong concentration of R&D employment in Prague, and the resulting strong position that Prague has had, will be weakened by the fact that no OP RDI centres will open in Prague.
However, as has already been said, the strong and natural ties to the Central Bohemia will lead to the hiring of researchers currently working in Prague.
If the South Moravia has to saturate new jobs only from currently available resources, approximately every sixth worker in R&D would be transferred from his/her current position to a job in one of the centres. While looking at the overall picture, the data does not seem to indicate a potential shortage of human resources. However, the regional division makes it clear that in certain cases, previous trends in employment development will need to change, or workers from other regions will have to be attracted, so that the emerging centres fi ll their indicated capacities. The relatively low willingness to relocate in pursuit of jobs and the rivalry between some regional universities in this regard will have to be outweighed by a broadly conceived promotion of the attractiveness of a new location, which will thus offer not only professional but also personal satisfaction. of that, it is possible, in most cases, to compare the support recipient's current income with the expected structure of funding for the new R&D centres. In addition to operational income, a so-called start-up grant is used to set centres in motion. It can be also partially used for salaries. However, with regard to long-term sustainability, the start-up grant is not a relevant source.
Infrastructure funding (without the start-up grant) roughly consists of two income groups -state budget funds and external sources formed mainly by international grants and contractual research 5 . The state budget represents -through institutional and targeted supportthe main source of centre income -it is, in average, 63% for centres of excellence and 55% for regional R&D centres. There are also other sources, the composition of which varies widely in individual projects. These include, for example, income from other operational programmes, income from regional budgets, contributions from ESFRI infrastructure partners, or own sources of project submitters.
In order to ensure the sustainability of new infrastructures even after the end of the current operational programme, National programmes of sustainability I and II have been established in 2012, which will distribute funds to centres until 2020 using the mechanism of project funding 6 . The importance of the fi rst group of sources gradually declines, while the share of income from contractual research and international grants grows. The latter two sources of funding are very important for long-term sustainability of centres and in case they dry up, there is a proportionally growing pressure on state budget funds -or it may result in the given centre's activities being restricted. Therefore, it can be expected that a shift from contractual research funding to international grant funding or vice versa will be less important for the managing body than a decrease in both of these sources at the same time. As the realization of the OP RDI continues, the majority of projects supported within the fi rst two priority axes are known. In view of the fact that their operation is either just starting or they are still in preparatory stages, the indicators for evaluating their sustainability are only indicative, and, for the same reason, the presented analysis is not entirely exhaustive. The results are optimistic at fi rst glance.
However, when the development of employment is divided to refl ect the R&D sector and discipline, certain disproportions become evident.
If we assume that entirely new R&D workers are to fi ll the new jobs, the demand from R&D centres could exceed the average growth of R&D employment. This situation concerns mainly the government and university sectors, which manage the majority of the centres that are being prepared. It should also be of concern to the areas of natural and technical sciences, which will be practiced by 87% of workers in the newly built R&D facilities. security. It will be interesting to follow the development of the issue, especially on the regional level. The task to secure suffi cient personal capacities will be more diffi cult in regions with weak R&D background or in regions where several new centres will be located.
In the end, it may result in signifi cant changes in the map of Czech R&D, especially on behalf of the regions that manage to realize the projects in accordance with the fi rst scenario, i.e. by acquiring really new employees and by increasing the amount of human resources in R&D. The Region of South Moravia, or the town of Brno itself, which is where a third of all projects will be realized, could also strongly benefi t.
The whole issue cannot be narrowed just to the question of suffi cient capacities and the ability or inability to fi ll new jobs with
researchers. An expansion of knowledge structures cannot take place in isolation from other processes that participate in the building of a functional innovation system, especially the process of strengthening 
